ABSTRACT: Fire deaths are usually accidental, but atypical cases of homicide or suicide have been described. In suicide by fire, the only method reported by several authors consists of self-immolation. We present here the unusual case of an adult female who committed suicide by waiting in the living room after setting fire to her bedroom. The autopsy revealed smoke inhalation and the toxicological analysis revealed carboxyhemoglobin levels of 67%. Very few cases of suicide by fire not of the self-immolation type have been reported, and all have been anecdotal. A review of the literature is presented and a new term, "suicide by inhalation of carbon monoxide in a fire," is proposed for such cases.
Deaths by fire are, for the most part, accidental. However, when the fire is deliberately set, the case may be classified as a homicide. Suicide by this method is so unusual that it is not listed in the possible manners of death by fire according to DiMaio (1), and is not listed in most official statistics (2) .
Self-immolation is the only form of suicide by fire that has been reported in the literature (3) (4) (5) (6) . This method, also known as selfincineration, is defined as the act of pouring a flammable liquid, generally gasoline, onto oneself and setting it on fire (7). It is observed in three victim populations: those with psychiatric problems, personal reasons, or political motivations (8) .
A Miami study dating from 1977 to 1984 found 24 cases of suicide by self-immolation, representing 0.96% of suicides (4). Thirtytwo deaths by self-immolation were reported in a Canadian study from 1986 to 1988, representing 1% of suicides (6) . A thorough literature review from 1965 to 1994 by Geller (9) revealed 582 cases in a total of 27 studies. A more recent 20-year review from 1982 to 2002 examined 55 studies for a total of 2296 suicidal fire deaths (8) .
There appears to be a cultural difference in the frequency of suicide by fire. Self-immolation is much more frequent in Asia than in the Western world. India shows the highest number of cases, although the highest incidence is in Sri Lanka (8) . What follows is the case report of a suicide by inhalation of carbon monoxide in a residential fire.
The Fire Scene
A-49 year-old woman was found sitting on a chair in the living room of her home where a fire had been set in one of the bedrooms (Fig. 1) . The doors of the house were locked and there was no evidence that the victim had tried to escape the fire. It was reported that on the day of her death, the victim's husband left for work at approximately 6:40 am. The woman was apparently awake in the living room at that time. At about 7:01 am, flames and smoke were seen at the residence.
The woman had suffered from a major depressive episode about two years earlier. It appears that she had recently suffered a relapse, and had expressed self-destructive intentions in the days leading up to her death.
The investigation revealed that the fire had originated from cardboard boxes containing papers in the closet of the master bedroom. It was also proved by the pattern of soot on the doorframes that the door of this room was open during the fire (Fig. 2) . The analysis showed that the fire had been intentionally lit using gasoline. A gas can was found in the house. There was no evidence of a suicide note.
Autopsy Findings
The autopsy revealed an obese Caucasian female, measuring 1.48 m (4 ft 10 1 / 2 in) in height and weighing 74.09 kg (163 lb). Livor mortis was bright pink and compatible with the sitting position previously described. Soot deposits were observed on the anterior part of the body, more precisely on the face, hands, arms, upper thorax and the dorsal surfaces of the feet (Fig. 6) . The upper limbs and the anterior trunk and thighs showed 1st and 2nd degree burns. On internal examination, soot was found in the nostrils, mouth, larynx, oesophagus, trachea, bronchi and lungs. The organs were bright pink and the blood was cherry-red. Aside from minor burns, no significant traumatic lesions were found. There was no cardiovascular pathology or other physical disease to account for death.
The toxicological analysis revealed a lethal blood concentration of carboxyhemoglobin (67%), confirming that the woman was alive when exposed to the fire (the determination of carboxyhemoglobin in the victim's blood was realised according to the Katsumata method) (10). Alcohol and drugs tests were negative, except for traces of sertraline. Death was attributed to asphyxia associated with carbon monoxide intoxication during a fire.
Discussion
After having considered all of the investigation's elements including the fire scene and autopsy findings, it was determined that the manner of death was suicide. Some may object to this conclusion due to the absence of a suicide note; however, it is consistent with the corresponding literature. Studies on self-immolation have shown that a suicide note is rarely found in suicide by fire (4, 6, 7, 11) .
The present case of suicide by fire is very unusual because it does not involve self-immolation. In fact, very few cases such as this have been reported, and all have been anecdotal. There is a reported case of forced double suicide by fire (12) where a father set a fire with gasoline, burning his son to death (immolation type), and then died in the fire himself after ingestion of Endrin, an organochlorine insecticide. The father's death was a suicide by fire not of the self-immolation type, but associated with intoxication with Endrin. Toxicological analysis revealed a carboxyhemoglobin concentration greater than 90% in the left ventricular blood and the presence of Endrin in the stomach contents. Another case of suicide using a combined method including fire is described by Tatsumi (13) . The case describes a man hanging himself with an electric cord in a room that had been previously set on fire. Before hanging himself, the man poured gasoline in the room and ignited it with a lighter. A case particularly similar to ours is that of a 48-year-old man discovered partially burned upon the remains of a living room chair, next to the wall separating the bedroom from the living room (3). The fire had originated from the bedroom, and had been deliberately set with the aid of accelerants. At autopsy, active smoke inhalation and a 15% concentration of carboxyhemoglobin were noted. The case was ruled a suicide and a suicide note was found at the scene, supporting this conclusion. Finally, three cases of suicide by smouldering fire are briefly mentioned in a study by Rodge and Olving (14) .
Non-immolation suicides by fire are rare and important to distinguish from the typical immolation type. Unfortunately, the authors could not find an existing designation for these cases in the literature. Therefore, it is proposed that the term "suicide by inhalation of carbon monoxide in a fire" be used. This appellation would be useful to differentiate similar cases, as well as to create a classification for future possible studies on the subject.
